Extracardiac modification of the Fontan operation without use of prosthetic material  by van Son, Jacques A.M. et al.
1766 Brief communications 
The Journal of Thoracic and 
Cardiovasculai" Surgery 
December 1995 
Fig. 1. Supraclavicular exposure of the apex of the lung. 
more than a dozen patieiats in whom open biopsy of the 
upper portion of the lung was required. We have found 
the approach to be convenient and well tolerated, even by 
patients with severe respiratory insufficiency. The disad- 
vantage of the approach is that it traverses an area rich in 
important anatomic structures. Injury of these structures, 
especially the phrenic nerve, may be disastrous in patients 
who already have severely compromised respiratory func- 
tion. Only surgeons with good knowledge of the anatomy 
of the thoracic inlet should use this approach. 
EXTRACARDIAC MODIFICATION OF THE FONTAN OPERATION WITHOUT USE OF PROSTHETIC 
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Since 1992, we have routinely performed the modified 
Fontan procedure with the use of an extracardiac conduit 
(nonvalved aortic homograft or polytetrafluoroethyl- 
ene). TM I n  this article we describe a technique of extra- 
cardiac Fontan operation without use of prosthetic mate- 
rial that is applicable in hearts with L-malposition or 
L-transposition of the aorta. 
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Case presentation. An ll-year-old boy with situs soli- 
tus, double-outlet right ventricle~ L-malposition of the 
aorta, noncommitted ventricular septal defect, severe 
infundibular and valvular pulmonary stenosis with ade- 
quately developed main and branch pUlmonary arteries, 
and bilateral superior venae c~ivae (SVCs) had been 
observed since birth. A central aortopulmonary shunt and 
a left modified Blaiock-Taussig shunt had been performed 
in the past at another hospital. The remote position of the 
aortic valve relative to the ventricular septal defect and 
the location of the tricuspid valve precluded a biventricu- 
lar repair. 
A median sternotomy was performed. The main puimo- 
nary artery and its branches and botli aortopulmonary 
shunts were dissected and completely mobilized. After 
aortic and bicaval cannulation (with the cannula in the 
inferior vena cava [IVC] pl~iced as tow as possible), 
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, r Fig. 2. The main pulmonary artery is anastomosed to the 
IVC. The right and left SVCs are anastomosed in an 
end-to-side fashion to their respective pulmonary arteries. 
The pulmonary anulus is oversewn. 
Fig. 1. Technique of extracardiac Fontan operation with 
exclusive use of native tissue in heart with double-outlet 
right ventricle and L-malposition of the aorta. After 
complete mobilization of the main and branch pulmonary 
arteries, the IVC and SVCs are transected at their en- 
trance sites into the right atrium, so that a cuff of atrial 
tissue is left attached to the IVC (dotted lines'). The right 
atrium is oversewn. The main pulmonary artery is 
transected just distal to the anulus (dotted line). Transec- 
tion of the right SVC at the cavoatrial junction allows the 
main pulmonary artery to easily reach the IVC. 
cardiopulmonary b pass was instituted, snares around the 
SVCs and IVC were tightened, and the aortopulmonary 
shunts were ligated and transected. The right SVC was 
transected at its entrance into the right atrium and the 
atrium was oversewn. The left SVC was transected in a 
similar fashion. The right atrium was clamped at its base 
just proximal to its junction with the IVC, avoiding the 
coronary sinus, and transected below the clamp, thereby 
leaving a beveled cuff of atrial tissue attached to the IVC 
(Fig. 1). The right atrium was oversewn. With the aorta 
temporarily crossclamped, the main pulmonary artery was 
transected at the base of the pulmonary valve to preserve 
as much length of the main pulmonary artery as possible. 
The pulmonary anulus was oversewn. Subsequently, the 
main pulmonary artery was anastomosed nd-to-end to the 
IVC with 6-0 polyglyconate suture (Maxon, Davis & Geck, 
Inc., Danbury, Conn.). The right and left SVCs were anas- 
tomosed to their respective branch pulmonary arteries in an 
end-to-side fashion with Maxon sutures (Fig. 2). 
Th e postoperative arterial oxygen saturation was 98%. 
The rhythm was sinus. The patient was extubated on the 
first postoperative day. Bilateral pleural chest tubes were 
removed on the sixth postoperative day. After an unevent- 
ful hospital course, the patient was discharged on the 
eighth postoperative day. Ten months after the operation, 
the patient is in excellent clinical condition and echocar- 
diographically the extracardiac conduit is widely patent. 
Discussion. Over the past decade, improved patient 
selection and staged management of patients with univen- 
tricular physiology has led to better candidates for the 
modified Fontan operation by drastic reduction of the 
deleterious effects of long-term ventricular volume over- 
load, repeated palliative procedures, and chronic hypox- 
emia. 4-6 Important remaining challenges in the treatment 
of the underlying cardiac malformations involve reduction 
of perioperative and long-term morbidity after the Fontan 
procedure. Since 1992, we have performed 50 Fontan 
operations with the use of an extracardiac conduit. We 
speculate that construction of an extracardiac conduit may 
have several advantages as compared with an intraatrial 
lateral tunnel repair or right atrium-pulmonary artery 
anastomosis. First, the extracardiac technique allows the 
entire Fontan operation to be performed as a "closed" 
procedure with a beating heart on cardiopulmonary b - 
pass, without the need for aortic cr0ssclamping (no-touch 
technique), which avoids myocardial ischemia. Second, 
this technique may reduce the prevalence of conduit 
irregularity because of the more uniform caliber and 
circular geometry of the extracardiac tunnel. Therefore, 
the occurrence of turbulence, an unfavorable property 
with regard to Fontan physiology, 7 may be reduced. Third, 
reduction in size and wall stress of the right atrium, 
absence of extensive atrial suture lines (as present in the 
intraatrial lateral tunnel repair, in particular when a flap 
of atrial free wall is used s' 9), and avoidance of damage to 
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the sinoatrial node at the time of conversion from the 
bidirectional cavopulmonary anastomosis to the Fontan 
circulation may reduce the prevalence and progression of 
both early and late atrial arrhythmias (with an incidence 
as high as 20% after a conventional Fontan repair6), atrial 
thrombus formation, and atrially induced pulmonary ve- 
nous obstruction. In high-risk patients uch as those with 
increased pulmonary vascular esistance, pulmonary hy- 
pertension, and impaired ventricular function, an adjust- 
able fenestration between the extracardiac conduit and 
the common atrium may be added. 1° 
In most cases, prosthetic material in one form or 
another is necessary when an extracardiac tunnel is con- 
structed to bridge the gap between the IVC and the 
corresponding branch pulmonary artery. Construction of 
an extracardiac conduit without use of prosthetic material 
may be feasible in hearts with situs solitus, levocardia, and 
L-transposition or L-malposition of the aorta (or, alterna- 
tively, situs inversus, dextrocardia, nd D-transposition or 
D-malposition of the aorta) in the presence of an ade- 
quately developed main pulmonary artery, as in the case 
presented here. This modification has all of the advan- 
tages of exclusive use of native tissue, including growth 
potential at pediatric age, as well as reduced risk of 
thrombus formation (and therefore avoidance of need for 
anticoagulation), elimination of peel formation, lower 
infection rate, and reduced cost. Long-term follow-up of 
the results of this technique will provide further informa- 
tion regarding all these aspects. 
REFERENCES 
1. Humes RA, Feldt RH, Porter CJ, Julsrud PR, Puga 
FJ, Danielson GK. The modified Fontan operation 
for asplenia and polysplenia syndromes. J THORAC 
CARDIOVASC SURG 1988;96:212-8. 
2. Nawa S, Teramoto S. New extension of the Fontan 
principle: inferior vena cava-pulmonary artery bridge 
operation. Thorax 1988;43:1022-3. 
3. Giannico S, Corno A, Marino B, et al. Total extracar- 
diac right heart bypass. Circulation 1992;86(Suppl): 
Iil10-7. 
4. Chang AC, Hanley FL, Wernovsky G, et al. Early 
bidirectional cavopulmonary shunt in young infants: 
postoperative course and early results. Circulation 
1993;88(Suppl):II149-58. 
5. Caspi J, Coles JG, Rabinovich M, et al. Morphologi- 
cal findings contributing to a failed Fontan procedure: 
twelve-year experience. Circulation 1990;82(Suppl): 
IV177-82. 
6. Driscoll D J, Offord KP, Feldt RH, Schaff HV, Puga 
FJ, Danielson GK. Five- to fifteen-year follow-up 
after Fontan operation. Circulation 1992;85:469-96. 
7. de Leval M, Kilner P, Gewillig M, Bull C, McGoon 
DC. Total cavopulmonary connection: a logical alter- 
native to atriopulmonary connection for complex 
Fontan operations--experimental s udies and early 
clinical experience. J THORAC CAaD~OVASC SURe 1988; 
96:682-95. 
8. van de Wal HJCM, Tanke RF, Roef MJ. The modi- 
fied Senning operation for cavopulmonary connection 
with autologous tissue. J THORAC CARDIOVASC SURG 
1994;108:377-80. 
9. Sarioglu T, Paker T, Tiirkoglu H, et al. The modified 
Fontan operation in hearts with atrioventricular valve 
atresia or common atrioventricular valve-neosepta- 
tion of the atriums using a right atrial flap. Cardiol 
Young 1994;4:353-7. 
10. Black MD, van Son JAM, Haas GS. Extracardiac 
Fontan with adjustable communication. Ann Thorac 
Surg [In press]. 
ATHEROSCLEROTIC LESIONS OF THE GASTROEPIPLOIC ARTERY: ONE CASE REQUIRING 
POSTOPERATIVE DILATION AND SOME INTERESTING POSTMORTEM OBSERVATIONS 
Thierry Carrel, MD, a Franz W. Ammann, MD, b Jakob Schneider, MD, c Hannes Domeisen, MD, ° and 
Marko Turina, MD, a Zurich, Switzerland 
Use of the right gastroepiploic artery (RGEA) for 
myocardial revascularization has regained general accep- 
tance since it has been proved that arterial conduits 
usually are superior to venous bypass grafts. Furthermore, 
the RGEA can be extremely useful in coronary reopera- 
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tions and after stripping of saphenous veins. 1-3 Early and 
mid-term experience has been satisfactory, and postoper- 
ative angiographic results confirm the clinical findings. 4-6 
However, some areas associated with the RGEA remain 
only partially known, particularly the incidence and sever- 
ity of atherosclerosis. Atherosclerosis seems not to be 
prevalent in this vessel. However, the RGEA can be 
affected either directly or as a consequence of atheroscle- 
rotic lesions (e.g., ulcerations, cholesterol deposits) that 
develop in the descending thoracic aorta and the celiac 
trunk. 
Case report. A 63-year-old patient with New York 
Heart Association functional class III angina had severe 
coronary artery disease involving the three main branches. 
